This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-293772 
(43)Date of publication of application : 11.11.1997 



(51)lnt.CI. 


H01L 21/68 




(21 Application number : 08-127774 


(71)Applicant 


TOKYO ELECTRON LTD 


(22)Date of filing: 24.04.1996 


(72)lnventor: 


MIYASHITA MASAHIRO 


(54) WAFER ALIGNING DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer aligning device 
which is capable of easily aligning the centers of a plurality of wafers 
and making an alignment of wafers in a circumferential direction 
collectively. 

SOLUTION: An aligning device 2 is equipped with a multi-stage 
mounting pad 3 where tapered pins 4 each widened towards their 
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the turntable receives the wafer and aligns it in a circumferential 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The installation section for center position doubling constituted so that the taper section of breadth might 
be prepared along the periphery of a wafer at last, the periphery of a wafer might be regulated in respect of the 
taper of the taper section and alignment based on wafers might be performed, The rotation installation section 
located in an inner direction side rather than this circle while rotating around the core of the circle which connects 
said taper section, The detecting element which detects the notching section for alignment of the periphery 
section of the wafer held at said rotation installation section, It has the control section which controls the rotation 
of said rotation installation section based on the detecting signal from this detecting element, and performs 
alignment of the hoop direction of a wafer. The installation section for said alignment Alignment equipment of the 
wafer characterized by being relatively constituted possible [ rise and fall ] to the rotation installation section 
concerned so that delivery of a wafer can be performed between said rotation installation sections. 
[Claim 2] Two or more steps of installation sections for center position doubling constituted so that the taper 
section of breadth might be prepared along the periphery of a wafer at last, the periphery section of a wafer might 
be regulated in respect of the taper of the taper section and alignment based on wafers might be performed, Two 
or more steps of rotation installation sections located in an inner direction side rather than this circle while rotating 
around the core of said circle which are prepared respectively corresponding to the installation section of a stage, 
and connects said taper section, [ two or more ] The detecting element which detects the notching section for 
alignment of the periphery section of the wafer held at said rotation installation section, It has the control section 
which controls the rotation of said rotation installation section based on the detecting signal from this detecting 
element, and performs alignment of the hoop direction of a wafer. The installation section for said center position 
doubling Alignment equipment of the wafer characterized by being relatively constituted possible [ rise and fall ] to 
the rotation installation section concerned so that delivery of a wafer can be performed between said rotation 
installation sections. 

[Claim 3] Alignment equipment of the wafer according to claim 1 or 2 characterized by for between the lists of the 
taper section making both go up and down the penetration space of a wafer transfer arm relatively between 
nothing, a wafer transfer arm, and the installation section for center position doubling, and transferring a wafer. 
[Claim 4] The installation section for each center position doubling is alignment equipment of the wafer according 
to claim 2 or 3 characterized by for each rotation installation section being supported by the 2nd common 
supporter material while being supported by the 1st common supporter material, and making it go up and down 
the 1st supporter material and the 2nd supporter material relatively. 

[Claim 5] The rotation installation section is alignment equipment of the wafer according to claim 1, 2, 3, or 4 
characterized by constituting the installation section for center position doubling possible [ rise and fall ] while the 
height location was fixed. 

[Claim 6] The cassette installation section for laying a wafer cassette so that it may be equipment which a part of 
periphery section carries out opening, and carries out alignment of the wafer in the wafer cassette which a part of 
periphery section of a wafer has exposed from the opening and a wafer may become sideways, As opposed to 
the wafer in the wafer cassette laid in this cassette installation section Alignment equipment of the wafer 
characterized by having the press member which presses at least three places of the periphery section of the 
exposed wafer from the outside of a wafer cassette to a way side among wafers, and performs alignment based 
on wafers. 

[Claim 7] A press member is alignment equipment of the wafer according to claim 6 characterized by being 
constituted with a rotatable roller around an almost perpendicular shaft. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alignment equipment which can perform the core of a semi- 
conductor wafer, and alignment of a hoop direction. 
[0002] 

[Description of the Prior Art] Since there is directivity of a crystal in a wafer in case a semi-conductor wafer 
(henceforth a wafer) is generally processed or inspected, alignment must be carried out about direction of a 
wafer. For this reason, the notch of the shape of a straight line called a cage hula (orientation flat) is formed in the 
wafer, and the easy technique of performing cage hula doubling with a roller as indicated by JP,1-59739,B is 
known, using this. 

[0003] At the heat treatment station which can bundle up cage hula doubling using such a roller, containing a 
wafer in a cassette, and can perform it, for example, heat-treats in batch, the device in which make a cassette into 
length and alignment of a wafer is performed is used. By the way, since a wafer must be correctly laid to an ion- 
implantation field or an exposure field when performing ion-implantation processing and pattern baking 
processing as opposed to a wafer, it is necessary to perform alignment also about the center position of a wafer. 
[0004] Then, while doubling the sense of a wafer on a turntable as an approach of performing the sense (sense of 
a cage hula) of a wafer, and main alignment as indicated by the former, for example, JP,60-85536,A The 
technique which is made to move the turntable concerned in the direction of X, and the direction of Y, and carries 
out alignment of the core of a wafer, Or the sense of a wafer is doubled with the roller on a stage as indicated by 
JP.1-28503.A, and the technique of moving the stage concerned in the direction of X and the direction of Y too is 
known. 
[0005] 

[Problem(s) to be Solved by the Invention] If a cage hula is formed in a wafer, since notching of the large field will 
be carried out and it will become useless, in recently, it replaces with a cage hula in the periphery of a wafer, 
forming the notch of the shape of a semicircle called a notch is examined, and it becomes impossible by the way, 
to apply the device which carries out alignment of the wafer in a cassette with a roller for this reason as it is. 
[0006] Furthermore, although the wafer cassette of closed mold is examined in order to suppress particle 
contamination of a wafer, alignment of a wafer cannot be performed within a cassette in this case. Then, as for 
the technique performed by putting one wafer at a time for a wafer on a turntable like previous statement sheets 
[ two or more ], for example, since five sheets are collectively transferred to a wafer boat, at the heat treatment 
station which heat-treats, for example in batch although a wafer must be picked out from a cassette and 
alignment must be performed, a throughput will fall. 

[0007] moreover, the technique of performing alignment of the core of a wafer using a turntable like previous 
statement needs the drive of the direction of X, and the drive of the direction of Y, and since the amount of drives 
must be exact, a device becomes complicated - it is expensive also in upper cost. 

[0008] This invention is made under such a situation and the purpose is in offering the alignment equipment which 
can perform easily alignment based on wafers, and alignment of a hoop direction. 

[0009] Other purposes of this invention are to offer the alignment equipment which can bundle up to two or more 
wafers and can perform main alignment and alignment of a hoop direction. 

[0010] The purpose of further others of this invention is to offer the alignment equipment which can perform main 

alignment to the wafer in a wafer cassette. 

[0011] 

[Means for Solving the Problem] The installation section for center position doubling which the alignment 
equipment of this invention consisted of so that the taper section of breadth might be prepared along the 
periphery of a wafer at last, the periphery of a wafer might be regulated in respect of the taper of the taper section 
and alignment based on wafers might be performed, The rotation installation section located in an inner direction 
side rather than this circle while rotating around the core of the circle which connects said taper section, The 
detecting element which detects the notching section for alignment of the periphery section of the wafer held at 
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said rotation installation section, It has the control section which controls the rotation of said rotation installation 
section based on the detecting signal from this detecting element, and performs alignment of the hoop direction of 
a wafer. The installation section for said center position doubling It is characterized by being relatively constituted 
possible [ rise and fall ] to the rotation installation section concerned so that delivery of a wafer can be performed 
between said rotation installation sections. 

[0012] Although this invention may prepare the installation section and one step of rotation installation section for 
center position doubling, if two or more steps are prepared, it can bundle up the alignment of a core and a hoop 
direction to two or more wafers, and can perform it. While the installation section for each center position doubling 
is supported by the 1st common supporter material in this case, each rotation installation section is supported by 
the 2nd common supporter material, and the configuration which makes it go up and down the 1st supporter 
material and the 2nd supporter material relatively can be used for it. 

[0013] Moreover, in holding the inferior surface of tongue of a wafer by the wafer transfer arm and transferring to 
alignment equipment, make between the lists of the taper section into the penetration space of a wafer transfer 
arm, both are made to go up and down relatively between a wafer transfer arm and the installation section for 
center position doubling, and it transfers a wafer. When making both go up and down relatively, while the height 
location of the rotation installation section is fixed, it is desirable to constitute possible [ rise and fall of the 
installation section for center position doubling ]. 

[0014] Furthermore, the alignment equipment of the wafer concerning other invention The cassette installation 
section for laying a wafer cassette so that it may be equipment which a part of periphery section carries out 
opening, and carries out alignment of the wafer in the wafer cassette which a part of periphery section of a wafer 
has exposed from the opening and a wafer may become sideways, It is characterized by having the press 
member which presses at least three places of the periphery section of the exposed wafer from the outside of a 
wafer cassette to a way side among wafers to the wafer in the wafer cassette laid in this cassette installation 
section, and performs alignment based on wafers. It is desirable to use a rotatable roller for the surroundings of 
an almost perpendicular shaft as a press member. 
[0015] 

[Embodiment of the Invention] Drawing 1 is drawing showing a part of wafer transfer station containing the 
alignment equipment concerning the gestalt of operation of this invention, and the wafer cassette 1 of closed 
mold, the wafer transfer device 10, and the alignment equipment 2 of a wafer are formed in this transfer station. 
Said wafer cassette 1 is equipped with the case 1 1 with which the wafer retention groove was formed in 
multistage, and the lid 12 for closing airtightly opening which is the wafer carrying-in outlet of this case 1 1 so that 
13 wafers W may be held to ledged. 

[0016] Although said transfer device 10 is for delivering a wafer between a cassette 1 and alignment equipment 2, 
if the transfer station is combined with the vertical mold thermal treatment equipment (for example, if it is 
combined with the wafer boat by the vacuum processor again), it will transfer a wafer to the load lock chamber 
which has a wafer slot on multistage. While this transfer device 10 is equipped with two or more transfer arm 1 0a 
so that two or more wafers can be transferred collectively, and being constituted free [ attitude ease, rotation 
ease, and rise and fall ], array spacing (vertical spacing) of transfer arm 10a is changed. 
[001 7] The alignment equipment 2 of the wafer which is the gestalt of operation of this invention is equipped with 
the installation base 3 which is the installation section for wafer center position doubling arranged in two or more 
steps, for example, five steps. Each installation base 3 has the rise-and-fall pedestal 31 to which it was formed in 
in the shape of an abbreviation ring, and notching of the end face side was carried out so that it might expand to 
drawing 2 and drawing 3 and might be shown, and the taper pin 4 which is the taper section arranged by five a 
total often of this rise-and-fall pedestal 31 along the location corresponding to the periphery of Wafer W in each 
bilateral symmetry location. 

[0018] Array spacing of the rise-and-fall pedestal 31 which the penetration space of said transfer arm 10a is 
formed between the taper pins 4 located in a line with right and left among these taper pins 4 at a tip side, and 
adjoins up and down is equivalent to array spacing of transfer arm 10a. A taper pin 4 is made from resin, such as 
Teflon (trade name), and as shown in drawing 2 , cone-angle theta is respectively formed at 15 degrees in the 
shape of [ whose height h is 20mm ] a cone. The end face side of each rise-and-fall pedestal 31 is supported by 
the square shape common to right-and-left both the edges of the rise-and-fall frame 32 of a perpendicular 
posture. 

[0019] Moreover, said alignment equipment 2 is equipped with five steps of turntables 5 as the rotation installation 
section which hold the rear face of a wafer and rotate horizontally. These turntables 5 are formed on the fixed 
pedestal 51 corresponding to the installation base 3, respectively. Rather than the installation base 3 where the 
fixed pedestal 51 corresponds, it is arranged at a lower part side and the end face side of the fixed pedestal 51 is 
attached common to the fixed plate 52 located in the tooth-back side of the rise-and-fall frame 32 concerned 
through the space surrounded with said rise-and-fall frame 32. In this example, the rise-and-fall frame 32 and the 
fixed pedestal 51 are equivalent to the 1st supporter material and the 2nd supporter material, respectively. 
[0020] The mechanical component 54 containing a driving pulley 53, Motor M, etc. is formed in each of said fixed 
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pedestal 51 . A turntable 5 can be rotated now around the perpendicular revolving shaft located at the core of a 
circular field of tying said taper pin 4, and is located in an upper part side rather than the rise-and-fall pedestal 31 
in this example, the transfer device 55, for example, the belt, hung between driving pulleys 53. 
[0021] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alignment equipment which can perform the core of a semi- 
conductor wafer, and alignment of a hoop direction. 
[0002] 

[Description of the Prior Art] Since there is directivity of a crystal in a wafer in case a semi-conductor wafer 
(henceforth a wafer) is generally processed or inspected, alignment must be carried out about direction of a 
wafer. For this reason, the notch of the shape of a straight line called a cage hula (orientation flat) is formed in the 
wafer, and the easy technique of performing cage hula doubling with a roller as indicated by JP,1-59739,B is 
known, using this. 

[0003] At the heat treatment station which can bundle up cage hula doubling using such a roller, containing a 
wafer in a cassette, and can perform it, for example, heat-treats in batch, the device in which make a cassette into 
length and alignment of a wafer is performed is used. By the way, since a wafer must be correctly laid to an ion- 
implantation field or an exposure field when performing ion-implantation processing and pattern baking 
processing as opposed to a wafer, it is necessary to perform alignment also about the center position of a wafer. 
[0004] Then, while doubling the sense of a wafer on a turntable as an approach of performing the sense (sense of 
a cage hula) of a wafer, and main alignment as indicated by the former, for example, JP,60-85536,A The 
technique which is made to move the turntable concerned in the direction of X, and the direction of Y, and carries 
out alignment of the core of a wafer, Or the sense of a wafer is doubled with the roller on a stage as indicated by 
JP,1-28503,A, and the technique of moving the stage concerned in the direction of X and the direction of Y too is 
known. 
[0005] 

[Problem(s) to be Solved by the Invention] If a cage hula is formed in a wafer, since notching of the large field will 
be carried out and it will become useless, in recently, it replaces with a cage hula in the periphery of a wafer, 
forming the notch of the shape of a semicircle called a notch is examined, and it becomes impossible by the way, 
to apply the device which carries out alignment of the wafer in a cassette with a roller for this reason as it is. 
[0006] Furthermore, although the wafer cassette of closed mold is examined in order to suppress particle 
contamination of a wafer, alignment of a wafer cannot be performed within a cassette in this case. Then, as for 
the technique performed by putting one wafer at a time for a wafer on a turntable like previous statement sheets 
[ two or more ], for example, since five sheets are collectively transferred to a wafer boat, at the heat treatment 
station which heat-treats, for example in batch although a wafer must be picked out from a cassette and 
alignment must be performed, a throughput will fall. 

[0007] moreover, the technique of performing alignment of the core of a wafer using a turntable like previous 
statement needs the drive of the direction of X, and the drive of the direction of Y, and since the amount of drives 
must be exact, a device becomes complicated - it is expensive also in upper cost. 

[0008] This invention is made under such a situation and the purpose is in offering the alignment equipment which 
can perform easily alignment based on wafers, and alignment of a hoop direction. 

[0009] Other purposes of this invention are to offer the alignment equipment which can bundle up to two or more 
wafers and can perform main alignment and alignment of a hoop direction. 

[0010] The purpose of further others of this invention is to offer the alignment equipment which can perform main 

alignment to the wafer in a wafer cassette. 

[0011] 

[Means for Solving the Problem] The installation section for center position doubling which the alignment 
equipment of this invention consisted of so that the taper section of breadth might be prepared along the 
periphery of a wafer at last, the periphery of a wafer might be regulated in respect of the taper of the taper section 
and alignment based on wafers might be performed, The rotation installation section located in an inner direction 
side rather than this circle while rotating around the core of the circle which connects said taper section, The 
detecting element which detects the notching section for alignment of the periphery section of the wafer held at 



http://\AAAw4Jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 3/25/2004 



Page 2 of 5 



said rotation installation section, It has the control section which controls the rotation of said rotation installation 
section based on the detecting signal from this detecting element, and performs alignment of the hoop direction of 
a wafer. The installation section for said center position doubling It is characterized by being relatively constituted 
possible [ rise and fall ] to the rotation installation section concerned so that delivery of a wafer can be performed 
between said rotation installation sections. 

[0012] Although this invention may prepare the installation section and one step of rotation installation section for 
center position doubling, if two or more steps are prepared, it can bundle up the alignment of a core and a hoop 
direction to two or more wafers, and can perform it. While the installation section for each center position doubling 
is supported by the 1st common supporter material in this case, each rotation installation section is supported by 
the 2nd common supporter material, and the configuration which makes it go up and down the 1st supporter 
material and the 2nd supporter material relatively can be used for it. 

[0013] Moreover, in holding the inferior surface of tongue of a wafer by the wafer transfer arm and transferring to 
alignment equipment, make between the lists of the taper section into the penetration space of a wafer transfer 
arm, both are made to go up and down relatively between a wafer transfer arm and the installation section for 
center position doubling, and it transfers a wafer. When making both go up and down relatively, while the height 
location of the rotation installation section is fixed, it is desirable to constitute possible [ rise and fall of the 
installation section for center position doubling ]. 

[0014] Furthermore, the alignment equipment of the wafer concerning other invention The cassette installation 
section for laying a wafer cassette so that it may be equipment which a part of periphery section carries out 
opening, and carries out alignment of the wafer in the wafer cassette which a part of periphery section of a wafer 
has exposed from the opening and a wafer may become sideways, It is characterized by having the press 
member which presses at least three places of the periphery section of the exposed wafer from the outside of a 
wafer cassette to a way side among wafers to the wafer in the wafer cassette laid in this cassette installation 
section, and performs alignment based on wafers. It is desirable to use a rotatable roller for the surroundings of 
an almost perpendicular shaft as a press member. 
[0015] 

[Embodiment of the Invention] Drawing 1 is drawing showing a part of wafer transfer station containing the 
alignment equipment concerning the gestalt of operation of this invention, and the wafer cassette 1 of closed 
mold, the wafer transfer device 1 0, and the alignment equipment 2 of a wafer are formed in this transfer station. 
Said wafer cassette 1 is equipped with the case 1 1 with which the wafer retention groove was formed in 
multistage, and the lid 12 for closing airtightly opening which is the wafer carrying-in outlet of this case 1 1 so that 
13 wafers W may be held to ledged. 

[0016] Although said transfer device 10 is for delivering a wafer between a cassette 1 and alignment equipment 2, 
if the transfer station is combined with the vertical mold thermal treatment equipment (for example, if it is 
combined with the wafer boat by the vacuum processor again), it will transfer a wafer to the load lock chamber 
which has a wafer slot on multistage. While this transfer device 10 is equipped with two or more transfer arm 10a 
so that two or more wafers can be transferred collectively, and being constituted free [ attitude ease, rotation 
ease, and rise and fall ], array spacing (vertical spacing) of transfer arm 10a is changed. 
[001 7] The alignment equipment 2 of the wafer which is the gestalt of operation of this invention is equipped with 
the installation base 3 which is the installation section for wafer center position doubling arranged in two or more 
steps, for example, five steps. Each installation base 3 has the rise-and-fall pedestal 31 to which it was formed in 
in the shape of an abbreviation ring, and notching of the end face side was carried out so that it might expand to 
drawing 2 and drawing 3 and might be shown, and the taper pin 4 which is the taper section arranged by five a 
total of ten of this rise-and-fall pedestal 31 along the location corresponding to the periphery of Wafer W in each 
bilateral symmetry location. 

[0018] Array spacing of the rise-and-fall pedestal 31 which the penetration space of said transfer arm 10a is 
formed between the taper pins 4 located in a line with right and left among these taper pins 4 at a tip side, and 
adjoins up and down is equivalent to array spacing of transfer arm 10a. A taper pin 4 is made from resin, such as 
Teflon (trade name), and as shown in drawing 2 , cone-angle theta is respectively formed at 15 degrees in the 
shape of [ whose height h is 20mm ] a cone. The end face side of each rise-and-fall pedestal 31 is supported by 
the square shape common to right-and-left both the edges of the rise-and-fall frame 32 of a perpendicular 
posture. 

[0019] Moreover, said alignment equipment 2 is equipped with five steps of turntables 5 as the rotation installation 
section which hold the rear face of a wafer and rotate horizontally. These turntables 5 are formed on the fixed 
pedestal 51 corresponding to the installation base 3, respectively. Rather than the installation base 3 where the 
fixed pedestal 51 corresponds, it is arranged at a lower part side and the end face side of the fixed pedestal 51 is 
attached common to the fixed plate 52 located in the tooth-back side of the rise-and-fall frame 32 concerned 
through the space surrounded with said rise-and-fall frame 32. In this example, the rise-and-fall frame 32 and the 
fixed pedestal 51 are equivalent to the 1st supporter material and the 2nd supporter material, respectively. 
[0020] The mechanical component 54 containing a driving pulley 53, Motor M, etc. is formed in each of said fixed 
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pedestal 51 . A turntable 5 can be rotated now around the perpendicular revolving shaft located at the core of a 

circular field of tying said taper pin 4, and is located in an upper part side rather than the rise-and-fall pedestal 31 

in this example, the transfer device 55, for example, the belt, hung between driving pulleys 53. 

[0021] Said rise-and-fall frame 32 is constituted so that it can go up and down by the elevator style 34 (refer to 

drawing 1 ) along with the perpendicular guide 56 prepared in the front-face side of said fixed plate 52. 

[0022] Moreover, the photosensor 41 equipped with the detecting element, for example, the light sensing portion, 

and light-emitting part for detecting the cage hula (orientation flat) 200 shown in the notch 100 shown in drawing ^ 

(a) formed in the periphery of Wafer W as a notch for alignment or drawing 5 (b) is formed in each of said fixed 

pedestal 51 . When Wafer W is laid in a turntable 5, these photosensors 41 are arranged so that a light-emitting 

part and a light sensing portion may counter on both sides of the periphery section of the wafer W. 

[0023] The light-receiving output of said photosensor 41 is inputted into the control section 42 shown in drawin g 

2 . This control section 42 has the function which controls the rotation (angle of rotation) of a turntable 5 through a 
mechanical component 54 so that the notch 1 00 (or cage hula 200) of the wafer W on a turntable 5 is located in 
the predetermined sense based on this light-receiving output. 

[0024] Next, an operation of the gestalt of the above-mentioned implementation is explained. Suppose that the 
cassette 1 of closed mold was laid in the cassette stage which a wafer transfer station does not illustrate now. 
This cassette 1 is always intercepted airtightly [ the storage space of a wafer ] from the outside with the lid 12, and 
a lid 12 is opened by the lid-open close device which is not illustrated at the time of a transfer of a wafer. And 
transfer arm 10a of the wafer transfer device 10 is made to advance into a cassette 1 , five wafers W in a cassette 
1 are dipped up collectively and held, and it transfers to the alignment equipment 2 of a wafer. 
[0025] Array spacing of transfer arm 1 0a is 1 0mm when receiving a wafer from a cassette 1 , but when moving to 
alignment equipment 2, it spreads to 30mm corresponding to array spacing of the installation base 3. Each 
transfer arm 10a advances into drawing 6 (a) from the corresponding turntable 5 to the location of 5mm [ for 
example, ] upper part so that it may be shown. At this time, the taper side of a taper pin 4 is put on the height level 
located in a lower part side from the periphery of Wafer W, the installation base 3 goes up by the rise of the rise- 
and-fall frame 32, the installation base 3 holds the periphery of Wafer W according to the taper side of a taper pin 
4, as shown in drawing 6 (b), and it goes up further from that maintenance location. Thereby, Wafer W surfaces 
from transfer arm 10a, and, subsequently transfer arm 10a retreats from alignment equipment 2. 
[0026] Main alignment is performed by holding Wafer W at a taper pin 4. That is, if the core of Wafer W has 
shifted since the periphery of Wafer W is regulated by the taper side of a taper pin 4 for example, the near 
periphery which the core has visited will contact the taper side of a taper pin 4 previously, and a periphery will be 
pushed back by the longitudinal direction by the rise of a taper side. Ten taper pins 4 will be in the condition that 
the wafer center position is correct, when Wafer W is supported with all the taper pins 4 as shown in drawin g 6 (b) 
since it is arranged so that the point in the same height level of a taper side may be located along with the circle 
corresponding to the profile of Wafer W. 

[0027] Then, the installation base 3 descends, and as shown in drawing 6 (c), the wafer W on the installation base 

3 is received and passed to a turntable 5. Although a turntable 5 rotates by the mechanical component 54 after 
that, by the control-section 42 side, it can detect the notch 100 of Wafer W, and since the optical axis of a 
photosensor 4 is set up so that it may pass, the notch 100, for example, the notch, of Wafer W, it rotates a 
turntable 5 so that the location (sense) of the hoop direction of Wafer W may turn into a predetermined location 
based on the detecting signal of a photosensor 4. 

[0028] In this way, the core of Wafer W and the alignment of the sense are completed, the installation base 3 
goes up and the wafer W on a turntable 5 is received so that it may be shown subsequently to drawing 6 (d). 
Furthermore, transfer arm 10a advances between Wafer W and a turntable 5, as shown in drawing 6 (e), transfer 
arm 1 0a goes up and Wafer W is transferred to the wafer boat of for example, the vertical mold thermal treatment 
equipment which does not carry out reception illustration from the installation base 3. 

[0029] According to the gestalt of above-mentioned operation, it is effective in the cure against a throughput at the 
time of a throughput improving, since it can carry out by putting in block center position doubling and the 
alignment of the sense to two or more wafers W, for example, using the cassette 1 of closed mold. Since a taper 
pin 4 performs center position doubling of Wafer W, this wafer W is delivered to a turntable 5 from a taper pin 4 
and alignment about direction is performed, a configuration is easy. Furthermore, since the alignment device for 
every wafer is made multistage, a monopoly tooth space is also narrow and ends. 
[0030] You fix the installation base 3 side and make it go up and down a turntable 5 side in this invention. 
Although you may make it make it go up and down the transfer arm 10a side when delivering a wafer to the 
installation base 3 side from transfer arm 10a In this case, since the case where the center position of a wafer has 
shifted most will be expected, transfer arm 10a will be located in the upper part side of a taper pin 4 and Wafer W 
will get down from there, the vertical migration length of Wafer W will become large, and a photosensor 41 will be 
enlarged that much. On the other hand, since the height level of Wafer W is fixed, the vertical migration length of 
Wafer W is small, therefore can miniaturize a photosensor 41 , until Wafer W will be received and passed to the 
installation base 3 from transfer arm 10a, if you make it go up and down the installation base 3 side. 
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[0031] As the taper section, an inner circumference side is formed above instead of a taper pin in a taper side, it 
constitutes as the protruding line section continued and extended to a hoop direction, and you may make it 
support the whole (except for the location corresponding to the penetration space of a transfer arm etc.) periphery 
of a wafer. Moreover, one step may be prepared in this invention, without using as multistage the alignment 
device which consists of an installation base 3, a turntable 5, etc. In addition, if a transfer arm is the thing of the 
type which adsorbs the front face of a wafer, it is not necessary to form the penetration space of a transfer arm 
between the lists of a taper pin 4. 

[0032] Next, it explains, referring to drawing 7 and drawing 8 about the gestalt of other operations of this 
invention. The gestalt of this operation is equipment for performing alignment based on wafers, containing a wafer 
in a wafer cassette. As a cassette, the standard cassette by which standardization is considered by SEMI, for 
example is used. Six in drawing is a wafer cassette, and it is sideways placed so that a wafer may become almost 
level on the cassette installation base 7 which is the cassette installation section. The top-face plate 61 and the 
inferior-surface-of-tongue plate 62 in a condition of every width of this cassette 6 are formed in the shape of 
somewhat larger radii of a minor diameter with Wafer W near [ it is mostly formed in a circle configuration and / 
the first transition side of these plates 61 and 62 ] a profile than the profile of Wafer W. While the side attachment 
walls 63 and 64 along the periphery of plates 61 and 62 are formed in the right-and-left both sides between said 
plates 61 and 62, a wall 65 is formed also in a plate 61 and the back end section between 62, and 13 steps of 
retention groove 66 for holding the periphery section of 13 wafers, respectively is formed in the inner skin of these 
walls 63, 64, and 65. 

[0033] It is formed as opening 67 which makes the ejection of Wafer W, and intake between the first transition 
sections of the shape of radii of said plates 61 and 62. Moreover, notching of right-and-left both the edges on the 
backside is carried out, and walls 63 and 64 are opening 68 (refer to drawing 8 ) between the plate 61 in this part, 
and 62. 

[0034] The press devices 7A and 7B which press the periphery section of the wafer in a cassette 6 are formed in 
the symmetry, and the alignment equipment which is the gestalt of operation of this invention is constituted 
according to these press devices 7A and 7B by the right-and-left both sides of said cassette 6. The press devices 
7A and 7B are the same structures, and the rotatable roller 72 is formed in the location which counters the 
periphery section of the wafer W exposed near the right-and-left both ends of the first transition side opening 67 of 
a cassette 6, i.e., the location which counters the field facing the front end side of walls 63 and 64, around the 
press member 71 , for example, a perpendicular shank. 

[0035] This roller 72 is divided into every wafer W corresponding to the wafer W in a cassette 6, and 
corresponding to the height location of each wafer W, it is arranged in the height direction, a part for receipt 
number of sheets, for example, 13 roller 72a, of Wafer W in a cassette 6, and it is constituted. Between each 
roller 72a, the member which is not visible is prepared at a shank 71, and it can rotate now in drawing for securing 
spacing among Rollers 72a and 72a, without roller 72a and 72a rubbing. 

[0036] Moreover, said roller 72 and the same roller 74 which can rotate freely around the perpendicular shank 73 
are formed also in the location which counters the opening 68 formed in the right and left by the side of the 
posterior part of a cassette 6, and the lower limit section of each shanks 71 and 73 of these rollers 72 and 73 is 
being fixed to the common slide plate 8. Moreover, the upper limit side of each shanks 71 and 73 is connected 
mutually. 

[0037] Said slide plate 8 is constituted free [ being guided to guide rails 81 and 82 / an attitude in the direction 
which intersects perpendicularly with the center line L to which cassette 6 order is connected ] (it can move to the 
longitudinal direction in drawing 7 like), and it is prepared in the flank of the slide plate 8, the mechanical 
component 83, for example, the air cylinder, for making the slide plate 8 concerned move. And when the center 
position of the wafer W in a cassette 6 is correct, the location of the four rollers 71 and 73 of the press devices 7A 
and 7B is carried out so that the periphery of the wafer W may be contacted. Teflon (trade name) is used as the 
quality of the material of these rollers 71 and 73. 

[0038] With the gestalt of above-mentioned operation, the cassette 6 which contained 13 wafers W is sideways 
put, for example on the cassette installation base 7 of cassette input/output port, such as a vertical mold thermal 
treatment equipment. Although each rollers 71 and 73 of a transfer equipment are retreating to a cassette 6 and 
the location in which it does not interfere at this time After a cassette 6 is put on the installation base 7, the slide 
plate 8 is advanced by the air cylinder 83. The four periphery sections of the wafer W exposed from the openings 
67 and 68 of a cassette 6 are pressed to a center line L side, respectively, and center position doubling of each 
wafer W in a cassette 6 is performed to coincidence by this. Each rollers 71 and 73 retreat after that, and the 
conveyance arm which is not illustrated goes the wafer W in a cassette 6 reception. 

[0039] According to the gestalt of such operation, since main alignment can be performed to coincidence to the 
wafer W in a cassette 6, improvement in a throughput can be aimed at, it is made from the standard cassette as 
stated above with allowances to wafer size and a wafer core has only the location precision of extent which enters 
into 4mmphi, the gestalt of this operation is very effective. And since what is necessary is to perform alignment 
only about direction of a wafer after that when the wafer in a cassette can be transferred to a processing station 
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as it is and exact alignment is required about direction of a wafer from the processing a rough is sufficient as 

whose sense of a wafer to some extent, the device for alignment is also simple and ends. 

[0040] Although not restricted to a roller as a member which presses the periphery of a wafer, since a roller will 

rotate even if the force joins a roller in a hoop direction at the time of press if a roller is used, generating of particle 

depended for rubbing can be suppressed. Moreover, although one roller common to each wafer as a roller may 

be used, if the roller divided for every wafer is used, since it will rotate independently according to a gap of the 

center position of each wafer, **** of a roller and a wafer periphery can be stopped further. 

[0041] In addition, the class of cassette is not restricted to the standard cassette shown in drawing 7 . Moreover, 

press of the periphery of a wafer is not limited to four places that what is necessary is just three or more places. 

[0042] 

[Effect of the Invention] Since the installation section and the rotation installation section equipped with the taper 
section for wafer center position doubling are combined according to this invention, the core of a wafer and 
alignment of a hoop direction can be performed with an easy configuration. Moreover, by establishing two or more 
steps of alignment devices which consist of these installation section, it can bundle up to two or more wafers, and 
alignment can be performed. Moreover, since the periphery section of the wafer exposed from the wafer cassette 
is pressed from at least 3 directions according to other invention, main alignment can be performed to the wafer in 
a wafer cassette. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the alignment equipment which can perform the core of a semi- 
conductor wafer, and alignment of a hoop direction. 



[Translation done.] 
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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Since there is directivity of a crystal in a wafer in case a semi-conductor wafer 
(henceforth a wafer) is generally processed or inspected, alignment must be carried out about direction of a 
wafer. For this reason, the notch of the shape of a straight line called a cage hula (orientation flat) is formed in the 
wafer, and the easy technique of performing cage hula doubling with a roller as indicated by JP,1-59739,B is 
known, using this. 

[0003] At the heat treatment station which can bundle up cage hula doubling using such a roller, containing a 
wafer in a cassette, and can perform it, for example, heat-treats in batch, the device in which make a cassette into 
length and alignment of a wafer is performed is used. By the way, since a wafer must be correctly laid to an ion- 
implantation field or an exposure field when performing ion-implantation processing and pattern baking 
processing as opposed to a wafer, it is necessary to perform alignment also about the center position of a wafer. 
[0004] Then, it is while doubling the sense of a wafer on a turntable as an approach of performing the sense 
(sense of a cage hula) of a wafer, and main alignment as indicated by the former, for example, JP,60-85536,A, 
the technique which is made to move the turntable concerned in the direction of X, and the direction of Y, and 
carries out alignment of the core of a wafer -- or the sense of a wafer is doubled with the roller on a stage as 
indicated by JP.1-28503A and the technique of moving the stage concerned in the direction of X and the 
direction of Y too is known. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since the installation section and the rotation installation section equipped with the taper 
section for wafer center position doubling are combined according to this invention, the core of a wafer and 
alignment of a hoop direction can be performed with an easy configuration. Moreover, by establishing two or more 
steps of alignment devices which consist of these installation section, it can bundle up to two or more wafers, and 
alignment can be performed. Moreover, since the periphery section of the wafer exposed from the wafer cassette 
is pressed from at least 3 directions according to other invention, main alignment can be performed to the wafer in 
a wafer cassette. 
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3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] If a cage hula is formed in a wafer, since notching of the large field will 
be carried out and it will become useless, in recently, it replaces with a cage hula in the periphery of a wafer, 
forming the notch of the shape of a semicircle called a notch is examined, and it becomes impossible by the way, 
to apply the device which carries out alignment of the wafer in a cassette with a roller for this reason as it is. 
[0006] Furthermore, although the wafer cassette of closed mold is examined in order to suppress particle 
contamination of a wafer, alignment of a wafer cannot be performed within a cassette in this case. Then, as for 
the technique performed by putting one wafer at a time for a wafer on a turntable like previous statement sheets 
[ two or more ], for example, since five sheets are collectively transferred to a wafer boat, at the heat treatment 
station which heat-treats, for example in batch although a wafer must be picked out from a cassette and 
alignment must be performed, a throughput will fall. 

[0007] moreover, the technique of performing alignment of the core of a wafer using a turntable like previous 
statement needs the drive of the direction of X, and the drive of the direction of Y, and since the amount of drives 
must be exact, a device becomes complicated - it is expensive also in upper cost. 

[0008] This invention is made under such a situation and the purpose is in offering the alignment equipment which 
can perform easily alignment based on wafers, and alignment of a hoop direction. 

[0009] Other purposes of this invention are to offer the alignment equipment which can bundle up to two or more 
wafers and can perform main alignment and alignment of a hoop direction. 

[001 0] The purpose of further others of this invention is to offer the alignment equipment which can perform main 
alignment to the wafer in a wafer cassette. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] The installation section for center position doubling which the alignment 
equipment of this invention consisted of so that the taper section of breadth might be prepared along the 
periphery of a wafer at last, the periphery of a wafer might be regulated in respect of the taper of the taper section 
and alignment based on wafers might be performed, The rotation installation section located in an inner direction 
side rather than this circle while rotating around the core of the circle which connects said taper section, The 
detecting element which detects the notching section for alignment of the periphery section of the wafer held at 
said rotation installation section, It has the control section which controls the rotation of said rotation installation 
section based on the detecting signal from this detecting element, and performs alignment of the hoop direction of 
a wafer. The installation section for said center position doubling It is characterized by being relatively constituted 
possible [ rise and fall ] to the rotation installation section concerned so that delivery of a wafer can be performed 
between said rotation installation sections. 

[0012] Although this invention may prepare the installation section and one step of rotation installation section for 
center position doubling, if two or more steps are prepared, it can bundle up the alignment of a core and a hoop 
direction to two or more wafers, and can perform it. While the installation section for each center position doubling 
is supported by the 1st common supporter material in this case, each rotation installation section is supported by 
the 2nd common supporter material, and the configuration which makes it go up and down the 1st supporter 
material and the 2nd supporter material relatively can be used for it. 

[0013] Moreover, in holding the inferior surface of tongue of a wafer by the wafer transfer arm and transferring to 
alignment equipment, make between the lists of the taper section into the penetration space of a wafer transfer 
arm, both are made to go up and down relatively between a wafer transfer arm and the installation section for 
center position doubling, and it transfers a wafer. When making both go up and down relatively, while the height 
location of the rotation installation section is fixed, it is desirable to constitute possible [ rise and fall of the 
installation section for center position doubling ]. 

[0014] Furthermore, the alignment equipment of the wafer concerning other invention The cassette installation 
section for laying a wafer cassette so that it may be equipment which a part of periphery section carries out 
opening, and carries out alignment of the wafer in the wafer cassette which a part of periphery section of a wafer 
has exposed from the opening and a wafer may become sideways, It is characterized by having the press 
member which presses at least three places of the periphery section of the exposed wafer from the outside of a 
wafer cassette to a way side among wafers to the wafer in the wafer cassette laid in this cassette installation 
section, and performs alignment based on wafers. It is desirable to use a rotatable roller for the surroundings of 
an almost perpendicular shaft as a press member. 
[0015] 

[Embodiment of the Invention] Drawing 1 is drawing showing a part of wafer transfer station containing the 
alignment equipment concerning the gestalt of operation of this invention, and the wafer cassette 1 of closed 
mold, the wafer transfer device 10, and the alignment equipment 2 of a wafer are formed in this transfer station. 
Said wafer cassette 1 is equipped with the case 1 1 with which the wafer retention groove was formed in 
multistage, and the lid 12 for closing airtightly opening which is the wafer carrying-in outlet of this case 1 1 so that 
13 wafers W may be held to ledged. 

[0016] Although said transfer device 10 is for delivering a wafer between a cassette 1 and alignment equipment 2, 
if the transfer station is combined with the vertical mold thermal treatment equipment (for example, if it is 
combined with the wafer boat by the vacuum processor again), it will transfer a wafer to the load lock chamber 
which has a wafer slot on multistage. While this transfer device 10 is equipped with two or more transfer arm 10a 
so that two or more wafers can be transferred collectively, and being constituted free [ attitude ease, rotation 
ease, and rise and fall ], array spacing (vertical spacing) of transfer arm 10a is changed. 
[0017] The alignment equipment 2 of the wafer which is the gestalt of operation of this invention is equipped with 
the installation base 3 which is the installation section for wafer center position doubling arranged in two or more 
steps, for example, five steps. Each installation base 3 has the rise-and-fall pedestal 31 to which it was formed in 
in the shape of an abbreviation ring, and notching of the end face side was carried out so that it might expand to 
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drawing 2 and drawing 3 and might be shown, and the taper pin 4 which is the taper section arranged by five a 
total of ten of this rise-and-fall pedestal 31 along the location corresponding to the periphery of Wafer W in each 
bilateral symmetry location. 

[0018] Array spacing of the rise-and-fall pedestal 31 which the penetration space of said transfer arm 10a is 
formed between the taper pins 4 located in a line with right and left among these taper pins 4 at a tip side, and 
adjoins up and down is equivalent to array spacing of transfer arm 10a. A taper pin 4 is made from resin, such as 
Teflon (trade name), and as shown in drawing 2 , cone-angle theta is respectively formed at 15 degrees in the 
shape of [ whose height h is 20mm ] a cone. The end face side of each rise-and-fall pedestal 31 is supported by 
the square shape common to right-and-left both the edges of the rise-and-fall frame 32 of a perpendicular 
posture. 

[0019] Moreover, said alignment equipment 2 is equipped with five steps of turntables 5 as the rotation installation 
section which hold the rear face of a wafer and rotate horizontally. These turntables 5 are formed on the fixed 
pedestal 51 corresponding to the installation base 3, respectively. Rather than the installation base 3 where the 
fixed pedestal 51 corresponds, it is arranged at a lower part side and the end face side of the fixed pedestal 51 is 
attached common to the fixed plate 52 located in the tooth-back side of the rise-and-fall frame 32 concerned 
through the space surrounded with said rise-and-fall frame 32. In this example, the rise-and-fall frame 32 and the 
fixed pedestal 51 are equivalent to the 1st supporter material and the 2nd supporter material, respectively. 
[0020] The mechanical component 54 containing a driving pulley 53, Motor M, etc. is formed in each of said fixed 
pedestal 51 . A turntable 5 can be rotated now around the perpendicular revolving shaft located at the core of a 
circular field of tying said taper pin 4, and is located in an upper part side rather than the rise-and-fall pedestal 31 
in this example, the transfer device 55, for example, the belt, hung between driving pulleys 53. 
[0021] Said rise-and-fall frame 32 is constituted so that it can go up and down by the elevator style 34 (refer to 
drawing 1 ) along with the perpendicular guide 56 prepared in the front-face side of said fixed plate 52. 
[0022] Moreover, the photosensor 41 equipped with the detecting element, for example, the light sensing portion, 
and light-emitting part for detecting the cage hula (orientation flat) 200 shown in the notch 100 shown in drawing 5 
(a) formed in the periphery of Wafer W as a notch for alignment or drawing 5 (b) is formed in each of said fixed 
pedestal 51 . When Wafer W is laid in a turntable 5, these photosensors 41 are arranged so that a light-emitting 
part and a light sensing portion may counter on both sides of the periphery section of the wafer W. 
[0023] The light-receiving output of said photosensor 41 is inputted into the control section 42 shown in drawin g 

2 . This control section 42 has the function which controls the rotation (angle of rotation) of a turntable 5 through a 
mechanical component 54 so that the notch 100 (or cage hula 200) of the wafer W on a turntable 5 is located in 
the predetermined sense based on this light-receiving output. 

[0024] Next, an operation of the gestalt of the above-mentioned implementation is explained. Suppose that the 
cassette 1 of closed mold was laid in the cassette stage which a wafer transfer station does not illustrate now. 
This cassette 1 is always intercepted airtightly [ the storage space of a wafer ] from the outside with the lid 12, and 
a lid 12 is opened by the lid-open close device which is not illustrated at the time of a transfer of a wafer. And 
transfer arm 10a of the wafer transfer device 10 is made to advance into a cassette 1 , five wafers W in a cassette 
1 are dipped up collectively and held, and it transfers to the alignment equipment 2 of a wafer. 
[0025] Array spacing of transfer arm 10a is 10mm when receiving a wafer from a cassette 1 , but when moving to 
alignment equipment 2, it spreads to 30mm corresponding to array spacing of the installation base 3. Each 
transfer arm 10a advances into drawing 6 (a) from the corresponding turntable 5 to the location of 5mm [ for 
example, ] upper part so that it may be shown. At this time, the taper side of a taper pin 4 is put on the height level 
located in a lower part side from the periphery of Wafer W, the installation base 3 goes up by the rise of the rise- 
and-fall frame 32, the installation base 3 holds the periphery of Wafer W according to the taper side of a taper pin 
4, as shown in drawing 6 (b), and it goes up further from that maintenance location. Thereby, Wafer W surfaces 
from transfer arm 10a, and, subsequently transfer arm 10a retreats from alignment equipment 2. 
[0026] Main alignment is performed by holding Wafer W at a taper pin 4. That is, if the core of Wafer W has 
shifted since the periphery of Wafer W is regulated by the taper side of a taper pin 4 for example, the near 
periphery which the core has visited will contact the taper side of a taper pin 4 previously, and a periphery will be 
pushed back by the longitudinal direction by the rise of a taper side. Ten taper pins 4 will be in the condition that 
the wafer center position is correct, when Wafer W is supported with all the taper pins 4 as shown in drawing 6 (b) 
since it is arranged so that the point in the same height level of a taper side may be located along with the circle 
corresponding to the profile of Wafer W. 

[0027] Then, the installation base 3 descends, and as shown in drawing 6 (c), the wafer W on the installation base 

3 is received and passed to a turntable 5. Although a turntable 5 rotates by the mechanical component 54 after 
that, by the control-section 42 side, it can detect the notch 1 00 of Wafer W, and since the optical axis of a 
photosensor 4 is set up so that it may pass, the notch 100, for example, the notch, of Wafer W, it rotates a 
turntable 5 so that the location (sense) of the hoop direction of Wafer W may turn into a predetermined location 
based on the detecting signal of a photosensor 4. 

[0028] In this way, the core of Wafer W and the alignment of the sense are completed, the installation base 3 
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goes up and the wafer W on a turntable 5 is received so that it may be shown subsequently to drawing 6 (d). 
Furthermore, transfer arm 10a advances between Wafer W and a turntable 5, as shown in drawing 6 (e), transfer 
arm 10a goes up and Wafer W is transferred to the wafer boat of for example, the vertical mold thermal treatment 
equipment which does not carry out reception illustration from the installation base 3. 

[0029] According to the gestalt of above-mentioned operation, it is effective in the cure against a throughput at the 
time of a throughput improving, since it can carry out by putting in block center position doubling and the 
alignment of the sense to two or more wafers W, for example, using the cassette 1 of closed mold. Since a taper 
pin 4 performs center position doubling of Wafer W, this wafer W is delivered to a turntable 5 from a taper pin 4 
and alignment about direction is performed, a configuration is easy. Furthermore, since the alignment device for 
every wafer is made multistage, a monopoly tooth space is also narrow and ends. 
[0030] You fix the installation base 3 side and make it go up and down a turntable 5 side in this invention. 
Although you may make it make it go up and down the transfer arm 10a side when delivering a wafer to the 
installation base 3 side from transfer arm 10a In this case, since the case where the center position of a wafer has 
shifted most will be expected, transfer arm 10a will be located in the upper part side of a taper pin 4 and Wafer W 
will get down from there, the vertical migration length of Wafer W will become large, and a photosensor 41 will be 
enlarged that much. On the other hand, since the height level of Wafer W is fixed, the vertical migration length of 
Wafer W is small, therefore can miniaturize a photosensor 41 , until Wafer W will be received and passed to the 
installation base 3 from transfer arm 10a, if you make it go up and down the installation base 3 side. 
[0031] As the taper section, an inner circumference side is formed above instead of a taper pin in a taper side, it 
constitutes as the protruding line section continued and extended to a hoop direction, and you may make it 
support the whole (except for the location corresponding to the penetration space of a transfer arm etc.) periphery 
of a wafer. Moreover, one step may be prepared in this invention, without using as multistage the alignment 
device which consists of an installation base 3, a turntable 5, etc. In addition, if a transfer arm is the thing of the 
type which adsorbs the front face of a wafer, it is not necessary to form the penetration space of a transfer arm 
between the lists of a taper pin 4. 

[0032] Next, it explains, referring to drawing 7 and drawing 8 about the gestalt of other operations of this 
invention. The gestalt of this operation is equipment for performing alignment based on wafers, containing a wafer 
in a wafer cassette. As a cassette, the standard cassette by which standardization is considered by SEMI, for 
example is used. Six in drawing is a wafer cassette, and it is sideways placed so that a wafer may become almost 
level on the cassette installation base 7 which is the cassette installation section. The top-face plate 61 and the 
inferior-surface-of-tongue plate 62 in a condition of every width of this cassette 6 are formed in the shape of 
somewhat larger radii of a minor diameter with Wafer W near [ it is mostly formed in a circle configuration and / 
the first transition side of these plates 61 and 62 ] a profile than the profile of Wafer W. While the side attachment 
walls 63 and 64 along the periphery of plates 61 and 62 are formed in the right-and-left both sides between said 
plates 61 and 62, a wall 65 is formed also in a plate 61 and the back end section between 62, and 13 steps of 
retention groove 66 for holding the periphery section of 13 wafers, respectively is formed in the inner skin of these 
walls 63, 64, and 65. 

[0033] It is formed as opening 67 which makes the ejection of Wafer W, and intake between the first transition 
sections of the shape of radii of said plates 61 and 62. Moreover, notching of right-and-left both the edges on the 
backside is carried out, and walls 63 and 64 are opening 68 (refer to drawing 8 ) between the plate 61 in this part, 
and 62. 

[0034] The press devices 7A and 7B which press the periphery section of the wafer in a cassette 6 are formed in 
the symmetry, and the alignment equipment which is the gestalt of operation of this invention is constituted 
according to these press devices 7A and 7B by the right-and-left both sides of said cassette 6. The press devices 
7A and 7B are the same structures, and the rotatable roller 72 is formed in the location which counters the 
periphery section of the wafer W exposed near the right-and-left both ends of the first transition side opening 67 of 
a cassette 6, i.e., the location which counters the field facing the front end side of walls 63 and 64, around the 
press member 71, for example, a perpendicular shank. 

[0035] This roller 72 is divided into every wafer W corresponding to the wafer W in a cassette 6, and 
corresponding to the height location of each wafer W, it is arranged in the height direction, a part for receipt 
number of sheets, for example, 13 roller 72a, of Wafer W in a cassette 6, and it is constituted. Between each 
roller 72a, the member which is not visible is prepared at a shank 71, and it can rotate now in drawing for securing 
spacing among Rollers 72a and 72a, without roller 72a and 72a rubbing. 

[0036] Moreover, said roller 72 and the same roller 74 which can rotate freely around the perpendicular shank 73 
are formed also in the location which counters the opening 68 formed in the right and left by the side of the 
posterior part of a cassette 6, and the lower limit section of each shanks 71 and 73 of these rollers 72 and 73 is 
being fixed to the common slide plate 8. Moreover, the upper limit side of each shanks 71 and 73 is connected 
mutually. 

[0037] Said slide plate 8 is constituted free [ being guided to guide rails 81 and 82 / an attitude in the direction 
which intersects perpendicularly with the center line L to which cassette 6 order is connected ] (it can move to the 
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longitudinal direction in drawing 7 like), and it is prepared in the flank of the slide plate 8, the mechanical 
component 83, for example, the air cylinder, for making the slide plate 8 concerned move. And when the center 
position of the wafer W in a cassette 6 is correct, the location of the four rollers 71 and 73 of the press devices 7A 
and 7B is carried out so that the periphery of the wafer W may be contacted. Teflon (trade name) is used as the 
quality of the material of these rollers 71 and 73. 

[0038] With the gestalt of above-mentioned operation, the cassette 6 which contained 13 wafers W is sideways 
put, for example on the cassette installation base 7 of cassette input/output port, such as a vertical mold thermal 
treatment equipment. Although each rollers 71 and 73 of a transfer equipment are retreating to a cassette 6 and 
the location in which it does not interfere at this time After a cassette 6 is put on the installation base 7, the slide 
plate 8 is advanced by the air cylinder 83. The four periphery sections of the wafer W exposed from the openings 
67 and 68 of a cassette 6 are pressed to a center line L side, respectively, and center position doubling of each 
wafer W in a cassette 6 is performed to coincidence by this. Each rollers 71 and 73 retreat after that, and the 
conveyance arm which is not illustrated goes the wafer W in a cassette 6 reception. 

[0039] According to the gestalt of such operation, since main alignment can be performed to coincidence to the 
wafer W in a cassette 6, improvement in a throughput can be aimed at, it is made from the standard cassette as 
stated above with allowances to wafer size and a wafer core has only the location precision of extent which enters 
into 4mmphi, the gestalt of this operation is very effective. And since what is necessary is to perform alignment 
only about direction of a wafer after that when the wafer in a cassette can be transferred to a processing station 
as it is and exact alignment is required about direction of a wafer from the processing a rough is sufficient as 
whose sense of a wafer to some extent, the device for alignment is also simple and ends. 
[0040] Although not restricted to a roller as a member which presses the periphery of a wafer, since a roller will 
rotate even if the force joins a roller in a hoop direction at the time of press if a roller is used, generating of particle 
depended for rubbing can be suppressed. Moreover, although one roller common to each wafer as a roller may 
be used, if the roller divided for every wafer is used, since it will rotate independently according to a gap of the 
center position of each wafer, **** of a roller and a wafer periphery can be stopped further. 
[0041] In addition, the class of cassette is not restricted to the standard cassette shown in drawing 7 . Moreover, 
press of the periphery of a wafer is not limited to four places that what is necessary is just three or more places. 

[Translation done.] 
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* notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline perspective view showing a part of transfer station containing the alignment equipment 
concerning the gestalt of operation of this invention. 

[Drawing 2 } It is the perspective view showing the alignment equipment concerning the gestalt of operation of this 
invention. 

[ Drawing 31 It is the side elevation showing the alignment equipment concerning the gestalt of operation of this 
invention. 

[Drawing 4 1 It is the side elevation expanding and showing the taper pin of the alignment equipment concerning 
the gestalt of operation of this invention. 
[Drawing 51 It is the top view showing a wafer. 

[Drawing 61 It is the operation explanatory view showing the situation of the alignment of a wafer. 

[Drawing 7 1 It is the perspective view showing the alignment equipment concerning the gestalt of other operations 

of this invention. 

[Drawing 81 It is the top view showing the alignment equipment concerning the gestalt of other operations of this 
invention. 

[Description of Notations] 

1 Wafer Cassette 

10 Wafer Alignment Device 

2 Alignment Equipment of Wafer 

3 Installation Base 

31 Rise-and-Fall Pedestal 

32 Rise-and-Fall Frame 

4 Taper Pin 

41 Photosensor 

42 Control Section 

5 Turntable 

51 Fixed Pedestal 

52 Fixed Plate 

6 Wafer Cassette 

61 Top-Face Plate 

62 Inferior-Surface-of-Tongue Plate 
67 68 Opening 

7A, 7B Press device 

72 73 Roller as a press member 

8 Slide Plate 

83 Air Cylinder 



[Translation done.] 
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[Drawing 2] 
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[Drawin g 6] 
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[Drawing 7] 
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